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Background
Pakistan is vulnerable to climate change impacts. Like many developing countries, it is also facing the challenge of dealing with governance of climate change and restructuring associated institutions. It is estimated that the future cost of climate impact would be around $6 billion to $14 billion annually over the next 40 years. 1 Ministry of Climate Change is now focusing in creating necessary infrastructure and platforms for policy decisions and implementation.
interest. Adaptation to climate change and building resilience need not only policy and legal framework but also strong institutions. Governments commission various studies to assess the potential risks of climate change, cost to deal with these risks and develop strategic policy framework for potential mitigation and adaptation actions. This framework, typically, include:
(a) Country's overall perspective on climate change;
(b) National objectives with respect to mitigation and adaptation;
(c) Main policy approaches, instruments and funding mechanisms; 3. Countries around the globe has adopted one of three or a combination of all three approaches to deal with adaptation (climate resilience) emerging out of climate change and to cover action in a number of sectors, such as energy, transport, industry, forestry, land use, air quality, poverty and food security. These approaches include: (i) formulating a specific climate change law that addresses some or all of these issues; (ii) embedding climate change considerations into multiple existing secotral laws and policies; (iii) enacting new sectoral laws and policies. 164 countries that have legislated on climate change so far have taken a combined approach enacting 1200 laws and policies. 2 These laws and policies address climate change and transition to low carbon economies through different prisms, such as, energy, climate change/low carbon transitions, general environment laws, mainstreaming into development plans, forestry, green transport, disaster risk reduction, agriculture and food security, and others. In other words, governance of climate change in countries, developing and developed, is increasingly becoming non-optional.
6.
This paper will only deal with institutional review and stakeholders' analysis from the perspective of national food security and mainstreaming climate change in agriculture and water.
Institutionalization of Climate Change in Pakistan: Policy and Law
7.
Institutionalization of climate change in Pakistan started very early though, inefficient and weak institutions led to poor implementation of policies and programs.
Pakistan signed and ratified 14 international environmental commitments between 1975-2001, including the United Nations Framework Convention for Climate Change (UNFCCC) and Kyoto Protocol. However, these efforts largely remain fragmented with weak coordination, political support and ownership. Post-18 th Constitutional Amendment, Environment was devolved to the provinces in 2010 and federal Ministry of Environment was abolished that disrupted the focus on climate change. The Ministry of Climate Change at federal level was ultimately revived in 2015. These recurrent changes in institutional arrangements relating to the subject conveys three things: (i) an evolving understanding among policy and decision makers about significance of climate change issues and its impact on water, agriculture, and disaster management; (ii) a fragmented and wayward approach towards managing climate change challenges; and (iii) lack of political support and ownership at the federal and provincial levels. A brief history of institutionalizing climate change in Pakistan is at Appendix 1.
8.
The efforts to focus on evolving challenges emanating from climate change is manifested in first comprehensive piece of legislation called Pakistan Environmental Protection Ordinance in 1983 which was later replaced with Pakistan Environmental Protection Act, 1997. It provided the framework for implementation of a national conservation strategy, establishing Environmental Tribunals and Provincial Sustainable Development Funds, appointment of Environment Magistrates, establishing Environmental Examination laboratories and Environmental Impact Assessment. It also provided procedure for constituting Environmental Councils at federal and provincial levels. However, after devolution in 2010, most of these functions were devolved to the provinces that passed the enabling legislations in 2012 (Punjab and Balochistan) and 2014 (Sindh and KPK), although they had established Environment Protection Agency somewhere in early 2000.
9.
National Climate Change Policy (NCCP) 2012 provides the broad policy framework for climate change in Pakistan. The Policy outlines the threats emanating or likely to be emanated from climate change for Pakistan and the policy measures, both mitigation and adaptation, to address these threats. The overarching goal of the policy is to "pursue sustained economic growth by appropriately addressing the challenges of climate change." The policy proposes prioritization of adaptation measures over mitigation in the following sectors: water resources, agriculture and livestock, health, forestry, biodiversity, and vulnerable ecosystems; and mitigation measures in energy efficiency and conservation, transport, industries, agriculture and livestock, carbon sequestration, and forestry. It acknowledges better socioeconomic gains through tackling climate induced poverty, mainstreaming gender, improving town planning, appropriate measures for disaster management, capacity building, institutional strengthening, technology transfer and international cooperation. The policy underlines the significance of sectoral climate change action plans and proposes "implementation committees" at national and provincial levels reporting to the Prime Minister Committee on Climate Change.
10.
The NCCP is in line with the findings of IPCC 4 th and 5 th Assessment Report adequately covering adaptation and mitigation measures. The policy is supported by a range of regulatory and other policy documents, such as, the National Disaster Risk Reducing Policy (2013), Renewable Energy Policy (2011), Draft National Sustainable Development Strategy (2012), and the regulations establishing DNA for the CDM. Nevertheless, it needs adjustments post-Paris Agreement and Pakistan's commitment under this Agreement.
11.
The Parliament has recently approved Pakistan Climate Change Act, 2017. It provides for Pakistan Climate Change Council headed by the Prime Minister, 9 Federal Ministers, 4 Chief Ministers, Chairman NDMA, Chairman PCCA, and 30 other members 20 of whom are non-official members to be inducted from various categories scientists, researchers, practitioners, etc. The Council is mandated to oversee the policy approval and implementation and is expected to generate political ownership of the issues and challenges relating to climate Change. The law also provides for Pakistan Climate Change Authority with representation from the four provinces which is responsible for formulating comprehensive adaptation and mitigation policies, plans, programs, projects and measures designed to address the effects of climate change and meet Pakistan's obligations under interactional conventions and agreements relating to climate change and within the framework of a national climate change policy. The authority shall also be responsible for establishment of institutional and policy mechanising for implementation of Federal and provincial adaptation and mitigation policies, plans, programs, projects including measures, including plans for renewable energy and clean technology measures for energy efficiency and energy conservation and awareness-raising and capacity building programs. Table 1 provides the legal framework governing the climate change in Pakistan and the four provinces. 
12.
Post-18 th Constitutional Amendment, Pakistan has been transformed from a layeredcake federalism to participative and collaborative federalism which has ensued a comprehensive consultation process and effective coordination mechanism. All policy decisions and consequential legislation on all matters list in Part II of the Federal Legislative list (electricity, water sharing, oil and gas, railway, industries, and regulatory matters, etc.) now requires approval of the Council of Common Interest (CCI). 3 Therefore, all adaptation policy measures relating to energy, water, industries, transport, and regulatory measures will require consultation and concurrence of the provinces subject to approval of CCI. Likewise, Provincial Governments are represented in Pakistan Climate Change Council (chaired by the Prime Minister) and Pakistan Climate Change Authority.
13.
Table 2 reflects various institutions that deal with climate change related issues as well as disaster management in Pakistan, both at the federal and provincial levels. The Ministry of Climate Change (MoCC) is the focal institution for climate change in Pakistan while Environment Departments and Environment Protection Agency are taking care of environment related issues in the provincial jurisdiction. The structure of MoCC is at Appendix-2. It also handles and support Clean Development Mechanism (CDM) and Reducing Emissions from Deforestation and Forest Degradation (REDD+) initiatives in the country. Guided by CDM Strategy (2006), the CDM cell in the Ministry is the designated authority on CDM projects. The strategy allows for unilateral, bilateral, and multilateral CDM projects, preferably in the areas of energy, including renewable energy, energy efficiency, energy conservation, and fossil fuelled cogeneration; land use, land use change, and forestry (e.g., biodiversity protection, soil conservation, watershed maintenance and sustainable forest and rangeland management); agricultural and livestock practices; waste management (e.g., landfills, solid waste management, recycling, animal and livestock wastes); transportation (e.g., alternative fuel vehicles, mass transit systems, cleaner engines, compressed natural gas); and industrial processes.
14.
Despite this elaborative legal and institutional arrangements, climate change has yet not achieved centrality in planning and development in Pakistan. Lack of a realistic understanding of potential threats, particularly in water, agriculture and energy sectors, is hampering the mainstreaming of the climate change as well as a push for enforcement of adaptation measures. The transfer of "Environmental Pollution and Ecology" to the provinces along with 46 other subjects including food, agriculture, irrigation and population, livestock, forestry, biodiversity and conservation, after 18 th Amendment, has also diluted the thrust needed to mainstream climate change. Secondly, provinces may not interchange climate change with environment but require cross-sector and multidisciplinary approach, requisite skills and expertise to address multi-dimensions of climate change. The mainstreaming of NCCP is not possible without clear division of implementation responsibilities between the federal, provincial and local governments and effective vertical and horizontal coordination as well as data sharing with full commitment of all stakeholders from the government, civil society, technocrats, businesses, and the general public. Additionally PCCC and PCCA need to made fully functional. 
Governance and Institutional Arrangements for Water in Pakistan
15. Indus Basin Irrigation system is the world's largest contiguous and state managed surface irrigation system that forms the backbone of the country's economy. Water is a trust held by the state rather than owned by individuals. It needs sustainable water storage infrastructure to smooth out peaks and troughs in water availability while aiming to preserve environmental flows. This necessitates an integrative policy framework for surface and groundwater across all sectors (storage, agriculture, domestic, industry) and effective arrangements for monitoring and coordination while recognizing climate change impacts and inclusion of adaptation strategies. The policy must address the following issues: development of comprehensive water allocation plans at basin level, demand management including reuse, recycling and conjunctive use to make efficient use of water allocated, protection of water quality and aquifers, technical efficiency measures in major water using sectors, and appropriate arrangements for protection infrastructure against floods and water transfer to address areas of scarcity. It is equally important to educate the decision makers as well as all stakeholders and to engage all water user groups in developing this policy framework.
Figure 1. Functional Distribution for Water Sector
16.
Governance and institutional framework for water management and climate change is complex. 18 th Constitutional Amended in 2010, devolving agriculture, water, and environment to the provinces has added to this complexity. Federal government is now responsible for floods management, enforcement of water apportionment, some aspects of agriculture and climate change (see Figure 1 ). Development and maintenance of Indus Basin Irrigation System is jointly handled by the federal government (dams, reservoirs, hydropower, water apportionment, Indus Water Treaty) and provincial governments (barrages, canals, water courses and water management). This section will review challenges, legal framework and institutional arrangements governing agriculture, water, and climate change in Pakistan.
17.
Externally, sharing of Indus Basin Water between Pakistan and India is regulated by Indus Water Treaty. Internally, Indus River water sharing is administered through Apportionment of the Water of Indus River System Between the Provinces Accord, 1991signed by the Provinces on the (1977) (1978) (1979) (1980) (1981) (1982) to compute water allocations for each province (see Table 3 ). Shortages and surpluses are then share proportionately and allow 10 MAF minimum water flow into the sea. The Accord does not encompass distribution of groundwater and intraprovincial surface water distribution. 
18.
Water Accord has withstood all types of pressures for more than 27 years. However, a number of issues remain unresolved, primarily because of crisis of confidence between Punjab and Sindh and requires effective dispute resolution mechanism. These issues include: (i) construction of additional water storages (Para 6 of the Accord); (ii) water-escapeage down-stream Kotri (Para 7 of the Accord); (iii) mode of sharing shortages (Para 14 b of the Accord); and (iv) reduction of water storage due to sedimentation and silting. In addition, the country need to deal with the groundwater management, intra-provincial surface water distribution, water waster in irrigation and water governance. 8
Legal Framework for Water Resources
19.
Fundamentally, Pakistan continued with colonial legal and administrative structure for water management that British established. The driving forces behind undertaking development of extensive irrigation system by the British were: (i) famine prevention; (ii) anticipated increased state tax revenues; (iii) increasing government control by encouraging people to engage in settled agriculture and reducing potential threat to the state; (iv) control of environment; and (v) creation 4 The Accord is the largest intra-national water allocation plan by volume, ahead of the Krishna River Basin (46.13 MAF/year), Yellow River Basin (45.85 MAF/year), Colorado River Compact (14.63 MAF/year) and the Murray-Darling Basin (0.96 MAF/year). 5 Apportionment of the Waters of Indus River System between the Provinces 6 The Civil Canals, above the rim stations outside of the presumed limits of the Waters of the Indus River System, are irrigation canals that are managed by civil community/civil society in the KPK province, as opposed to state-managed canals 7 Including already sanctioned Urban and Industrial uses for Metropolitan Karachi. 8 Humaira Sharif, Inter Province water distribution conflict in Pakistan of new layers of friendly local elites through settlement policies that followed 9 consolidating the hold of landowning elites, particularly in the Punjab and Sindh. These factors are closely linked with the irrigation system and legal-administrative structures. 
20.
Pakistan has multiple water related legislation and rules, both federal and provincial, starting from colonial rule (see Table 4 ). Indus River System Authority (IRSA) Act of 1992 is the key legislation. It is responsible for regulation and distribution of surface waters amongst provinces according to policies and allocations spelt out in the Water Accord and reservoirs operations; data management of surface water flows, determining priorities for river and reservoirs, reviewing canal withdrawal indents and addressing grievances of the provinces relating to water distribution. The provinces have the right to appeal to the Council of Common Interest (CCI) against any decision of the IRSA.
21.
The Canal and Drainage Act, 1873, is the most critical legislation. The law is accompanied by 73 appendices which explains further details of water management and administrative issues. It confers considerable administrative and judicial authority to Irrigation Department officials with little or no public accountability. At the same time, the law also recognizes the notion of public input into administration of the irrigation system (see Section 4-A of the Act) 10 meant to assist the government in policing and maintaining order in water use. The law governs water resources management in Pakistan. The preamble 11 acknowledges unequivocal right of the Provincial Government to administer water and excludes any possibility of private ownership of the water resources located in that provinces except water rights created through warabanadi. 12 In this
Figure 2. Water-Related Institutions in Pakistan
system, location of farmer's fields is of paramount significance in terms of access to irrigation water. Privilege of preferential access to irrigation water was accorded to local elite as part of the bargain for its loyalty to the colonial Raj. The influential farmers continued to have substantial power to manipulate water distribution with the collusion of local irrigation staff. It formalized reliance of the British on local elites by reference to authority, customs and traditions for control of the local population.
Water-Related Institutional Arrangements
22.
Canal and Drainage Act established centralized systems for allocation of water operated by hierarchical bureaucracies as it takes water from the rivers to main canals to the network of distributaries and finally to watercourses/outlets where the water is delivered to individual farms. The institutional arrangements governing the water resources is at Figure 2.
23.
Responsibilities of these institutions are briefly described in Table 5 . Land ownership rather than water demand for crops serves as a proxy for water rights (Warabandi system) in Pakistan. Persistent lower than desired delivery performance ratio (measures water equity) of canals, water courses, institutional deficiencies and weak enforcement mechanism, overtime, has increased tensions among stakeholders. It this warabandi system, water users are tempted to bribe local officials of Irrigation Department to enhance their water share illicitly which, generally, benefits the farmers at the head of a water course as it arrives first at the expense of tail-farmers. Thus, the politically influential farmers and big landowners continue to have substantial powers to manipulate water distribution system with the connivance of local irrigation staff. The water management bureaucracy is far too powerful and has discretion to determine the water entitlement in the field, which is generally tilts in favour of politically influential or big landowners.
25.
Institutional weaknesses manifested in the form of: (i) low surface water delivery efficiency; (ii) water distribution inequities; (iii) wasteful on-farm water use; (iv) waterlogging and salinity; (v) poor operation and maintenance of the system and low cost recovery; (vi) constrained investment climate. 13 The severity of these issues vary from province to province. Concerned with these institutional weaknesses in managing the water resources, the Provincial Governments introduced farmers-managed participatory irrigation and drainage system transforming existing Irrigation departments into Provincial Irrigation and Drainage Authorities (PIDA) in 1997. Sindh, however, repealed the SIDA Act and Water Users Association Ordinance, 1982 and replaced them with Sindh Water Management Ordinance.
Major Challenges facing Water Sector in Pakistan.
26.
Major challenges facing water sector in Pakistan are listed below: 
Agriculture Sector of Pakistan
27.
Pakistan's agriculture faces numerous policy constraints. Government intervention in agricultural markets remains excessive, particularly in wheat, sugarcane, fertilizer and seeds, which has discouraged sustainable and efficient production and marketing. This intervention combined with powerful private marketing associations in cotton and quality problems in rice had led to low farm prices, low profitability for average farmers and few incentives for growth in productivity. Government spending has been dominated by subsidies. Public marketing enterprises and subsidies crowd out private sector involvement. Additionally, weak enforcement of standards has led to private sector developing their own mechanisms for certification and meeting standardization requirements by themselves and in response to their business investments rather than for the specific products. This has generated a situation where multiple regimes now exist with little to no coordination.
28.
Pakistan Vision 2025 envisages food security in the context of the entire supply-chain production, processing, storage and distribution to consumption. Top 5 objectives for achieving food security are to:
Protect the most food-insecure segments of the population through effective relief measures, including long-term arrangements and adaptation mechanisms;
(ii) Create a modern, efficient and diversified agricultural sectoraligned with associated water and energy infrastructurethat can ensure a stable and adequate provision of basic food supplies for the country's population, and provide high quality products to its industries and for export;
(iii) Optimize production and supply mix in line with current and projected needs by leveraging our unique strengths;
(iv) Ensure that the entire supply-chain related to food security is geared towards provision of stable and affordable access to adequate, nutritious and safe food for a healthy life; and
(v) Use the resource base in an efficient and sustainable mannerwith outcome based benchmarks agreed in line with regional and global standards.
29.
The Vision also acknowledges that increases in agricultural productivity and nonfarm income, market access for small landholders, distortion free pricing mechanism for their products, supporting regulatory regime and the supply-chain are critical for agriculture growth, rural development and food security in the country. However, this Vision is yet to be transformed into an implementable national policy and strategy as Pakistan has been without a formal "Agricultural Policy" for decades, the last being the National Agriculture Policy of 1980. First National Food Security Policy has been approved in 2018.
30.
The legal regime that regulates agriculture, livestock and food safety are mostly provincial laws except laws dealing with Seed, Breeders' Rights, and fertilizers. The laws governing agriculture in Pakistan are at Table 6. 
31.
Post-18 th amendment, the achievement of any concrete national goals related to agricultural production, food security, or rural development now depends heavily on the ability of sub-national governments to maintain momentum for agricultural investments, ensure that provincial agriculture and food security strategies are coherent with national objectives, and provide mechanisms that better integrate rural citizens' priorities into the policy arena. Controls, regulatory regime and institutional arrangements in Pakistan are organized on the basis of commodity groups, such as, plant, livestock, seed, etc. There are several federal ministries, provincial departments and bodies concerned dealing with agriculture and livestock. Corresponding legislation is largely linked to the responsibilities of the organization. The institutions that deal with various aspects of agriculture and livestock are listed at Appendix 3.
5.
National and Provincial Policies for Food Security, Agriculture, Land and Water Management, Disaster Risk Management and Rural Development.
Review of National and Provincial Policies
32.
The food price crisis of 2007-08 brought food security to the forefront of the Pakistani national agenda. Nation Food Security Policy, first of its kind, has been recently approved by the CCI that envisages: (i) adequate production through enhancing productivity; (ii) availability of farm inputs at reasonable prices and ensuring better return to farmers; (iii) stability of food prices; (iv) targeted subsidies and safety nets for poor and vulnerable; (v) free movement of agricultural commodities through a sustainable food distribution system; and (vi) increasing investment to build grain storage space through public and private sector participation.
33.
The policy aims at (a) achieving agriculture growth at the rate of 4% per annum to improve food security and economic development; (b) developing innovations for improving food systems for producing nutritious and healthy food; (c) initiating special programs for reducing poverty and hunger (zero hunger, kitchen gardening, rural poultry and other enterprises) as per government's commitment towards Sustainable Development Goals; (d) bridging the yields gaps and ensure farm profitability for sustainability of agriculture sector; (e) augment existing water resource base by promoting efficient use through applying alternate sources of energy; (f) develop climate smart agriculture while focusing on the use of bio-technology, resources conservation and harmonious production packages; (g) develop hybrid seeds of vegetables, oil seeds, food grain and fodder crops; (h) harvest untapped potential of high value agriculture in Rod-Kohi, FATA, Gilgit-Baltistan/Chitral, Balochistan, AJK, Potohar, Thar, Nara and Kohistan through rain-water harvesting technologies; (i) enhancing institutional infrastructure for developing a cadre of agriculture service providers; (j) facilitate to enhance food and horticulture exports by up to 10-20 percent; (k) legislate agricultural and food safety regulatory laws, and establish credible regulatory trade regime for food products; and (l) developing land use policy planning to control the conversion of productive agriculture land into towns and cities.
34.
The objective of Khyber Pakhtunkhwa (KPK) agriculture policy, notified in 2015, are to (i) enhance sector productivity and competitiveness by activities such as improving the supply chain, technology dissemination and trade promotion; (ii) address food security and incomes needs of the vulnerable sections of the population and targeted actions are needed to improve food security, reduce poverty and enhance the role of women; and (iii) improve national resource management, adaptation to climate change and disaster risk management. Likewise, the objectives of Sindh Agriculture Policy, approved in April 2018, include: (a) raising overall growth rate in the sector to 4-5 percent annually; (b) reducing rural poverty to half as well as food insecurity and malnutrition; (c) preserving agro-ecological base and efficient and sustainable use of natural resources; and (d) enhancing resilience and climate change adaptability. The Agriculture Policy of Punjab is in final stages of approval by the Government.
Land Use and Disaster Management
35.
The agriculture land use is regulated through Land Colonization Act, 1912, and Land Revenue Act, 1967 while land use in the cities is governed by the respective town planning rules as well as laws of respective development authorities. The objectives of Disaster Risk Reduction Policy 2013, inter alia, include creating Multi-Hazard Early Warning capacity, raising resilience of vulnerable groups, strengthening institutions, and promoting inter-governmental coordination. National Disaster Risk Management Fund in Pakistan aims at preparing and implementing national and sub-national emergency response plans, establishing early warning system and disaster awareness campaigns. The National Disaster Management Authority (NDMA) along with Provincial and District Authorities have been assigned the task of dealing with all kinds of disasters.
Political Economy and Decision Making
Political Economy Analysis
36.
Fritz, Kaiser and Levy (2009) and Fritz, Levy and Ort (2014) suggested problem-driven governance and political economy analysis approach which broadly comprises of four steps as under (see Figure 3) :
Step 1 Identify a specific development challenge2
Step 2 Analysis of three political economy drivers: (a) relevant structural factors that influences stakeholders' position; (b) existing institutions including institutional dysfunctions that channel behavior; and (c) stakeholder interests and constellations. These are interdependent. Elements under each of these drivers are reflected in the right-hand side boxes in Figure 3 .
Step 3 Identify ways forward including how to initiate change. Generally, these are technical recommendations intended to offer a road map for operational engagement. It also requires clearly highlighting risks and various options for understanding of the political economy drivers.
Step 4 Implement the identified approach 
Implications what can best be done to make reforms happen or to find a solution that delivers progress
Implementing the identified approach
Decision Making Relating to Agriculture, Water, and Climate Change
36.
Post-18 th Constitutional Amendment, agriculture, water sector and climate change management are fully devolved to the provinces and are fully empowered to take decision relating to these sectors. The role of the federal government is limited to federal-provincial and interprovincial coordination, national food security, and national water policy, regulating the water apportionment according to 1991 Accord through IRSA, climate change either through Council of Common Interest, or respective Ministry, or the Planning Commission. Therefore, decisionmaking on most issues relating to these factors rests with the provinces.
37.
The Council of Common Interest has already approved the National Water Policy and the Federal Government has already notified it. The Federal Cabinet has cleared the National Food Security Police while Sindh and KPK have notified their own Agriculture Policy. Punjab is in the process of finalizing its agriculture Policy. Likewise, Punjab is implementing its Livestock Policy.
Gaps in Relation to Climate Change
38.
The gaps identified in these policies are as follows:
(a) While policies as well as related legislation have included climate change as a major challenge to agriculture, livestock, water management, and disaster preparedness and response, none of these policies deal with adaptation measures in a comprehensive manner.
(b)
Punjab and Sindh have made a beginning towards this, especially in irrigation by introducing high efficiency irrigation system for the farmers, laser land levelling and zero tillage. Punjab Agriculture Department is also moving towards promoting climate smart agriculture as well as high value agriculture. Nevertheless, such inclusion of projects by the Provincial Governments in their respective annual development plans is done randomly rather than based on a comprehensive strategy and development plan for mainstreaming climate change in agriculture and water sector on sustainable basis.
(c)
The provincial implementing departments (Agriculture, Irrigation, and Livestock Departments) generally lack capacity and expertise to develop climate resilient strategies.
(d)
The provincial governments also lack capacity and expertise to develop framework for regulating groundwater.
(e) There is absence of technology based monitoring of evapotranspiration, its dissemination to stakeholders, and climate smart water management, both in the relevant federal ministries and provincial departments. There is a need to establish early warning system at federal, provincial, and ultimately at Regional levels as well as technology based monitoring evapotranspiration for smart water use.
(f) Food Security policy lacks focus on Micronutrient deficiencies such as deficiencies of iron, vitamin A, and calcium are on the rise.
(g) It is extremely important to raise awareness and understanding to integrate these measures with sectoral policies, action plans, and resource allocation.
(h)
The critical challenge in the provinces is the inter-departmental coordination as they do not have a formal mechanism provided in the Rules of Business for such coordination. The only platform currently available is the Planning and Development Department and that too, at the time of project approval.
Stakeholders Mapping and Analysis
39.
Stakeholders are categorized by their power and salience in a grid as (a) promoters who attach high priority to reforms and have high impact; (b) defenders who attach high priority to reforms but have low impact; (c) latents who attach low priority to reforms but their actions can affect the reform implementation; and (d) apathetics who attach low priority to reforms and their actions cannot affect reform implementation. 15 The stakeholder are mapped at Box 1. For stakeholders' analysis, four major attributes are critical:
stakeholders' position on reform issue;
(ii) level of influence (power) they hold;
(iii) level of interest they have in the specific reform; and (iv) the group/coalition to which they belong or can reasonably be associated with.
40.
The level of influence depends on the quantity and type of resources and power the stakeholder can marshal to promote its position on the reform. The level of interest is the priority and importance the stakeholder attaches to the reform area. Broadly, these attributes signal the capability the stakeholder has to block or promote reform, join with others to form a coalition of support or opposition, and lead the direction/discussion of the reform.
41.
An analysis of multiple stakeholders in the power sector of Pakistan is mapped at Table 7 . While there is a renewed interest in reforming the agriculture sector following 42.
The legislative oversight institutions lack technical capacity and are not very effective, particularly at Provincial Level. There is a need to strengthen technical capacity of relevant Standing Committees of the Parliament and Provincial Assemblies and integrate climate change with water and agriculture. They can provide a good platform to drive the reform process, required legislation, and allocation of needed resources and then holding the Governments accountable.
43.
The development partners such as WB, ADB, USAID, DFID, FAO, DFAT, UNDP, and IFPRI are endeavoring to address climate change issues in isolation. The Academia, Think Tanks, Media and the Civil Society as well as Consumer Associations can be motivated to become promoters of reform as the situation is suitable for that because of water shortages and negative agriculture growth 2 years before. Additionally, Pakistan Business Council, American Business Council, Overseas Chamber of Commerce and Industries, Federation of Chambers of Commerce and Industries can also be encouraged with the right communication strategy to become supporters of reform.
Approach and Mechanism for Mainstreaming Climate Change
44.
Post-devolution, the provinces are the main stakeholders in agriculture, on-farm water management, livestock, land-use and revenue record, and irrigation while regulating water sharing amongst the provinces, water policy, national food security, seed certification, climate change to the extent of policy as well as mitigation and adaptation strategy, and disaster management are with the Federal Government. Therefore, it is critical to work with the provinces for mainstreaming climate change in agriculture and farm water management.
45.
The approach and mechanism for mainstreaming climate change are highlighted below:
(i) Establish Climate Change Extension Cell in provincial Agriculture, Livestock, Irrigation and Planning and Development Departments and Ministry of Food and National Security;
(ii) Build institutional capacity of these Cells in developing framework, strategy, and action plans as well as preparing developing projects for mainstreaming climate change and adaptation strategy in these sub-sectors and monitor implementation progress on regular basis;
(iii) Establish a baseline of fertilizer and pesticides application for each crop and monitor the level of application to ensure optimal use of fertilizer and pesticides under different cropping patterns;
(iv) Conduct training of extension workers as well as on-farm water management staff, and Directorate of Pest Warning and Quality Control of Pesticides in climate change risk management and optimal application of fertilizer and pesticides;
(v)
Train farmers in integrated pest management and the balanced use of fertilizers through extension workers; (iii) Install acoustic water level sensors in canal commands (Head, midstream, and tail) which are connected with operational telemetry system to assess discharges entering canals as well as to compute delivery performance ratio (DPR = 1) of each canal at three levels.
(iv) Install similar acoustic water level sensors in Minor Canals as well as water courses in a gradual manner. It will help in assessing water discharges in the water courses, water theft or misuse, water flowing to the tail-ends and water lost through evapotranspiration leading to proper water accounting.
(v) Each Provincial Irrigation Department/Authority may notify and publish groundwater zoning and map thereof and demarcate the critical groundwater areas of the province.
(vi) Each Provincial Irrigation Department/Authority may establish an electronic georeferenced database for tubewells and register all existing tubewells including their geographic coordinates.
(vii) Install automatic groundwater level sensors connection with operational telemetry system for water extraction, aquifer management and assessment of aquifer vulnerability to depletion and salinization.
(viii) Train provincial level selected manpower as well as select farmers in precision based irrigation techniques and develop aquifer management at local level in the use of piezometers and associated data collection, recording and analysis. (xiv) Sensitize the stakeholders and decision-makers at federal and provincial level for mainstreaming climate change in Water and Agriculture through workshops and restricted meetings.
(xv) Make necessary amendments needed in the Canal and Drainage Act and IRSA Act.
Proposed Institutional and Implementation Arrangement
48.
As already mentioned, the key institutions for mainstreaming climate change in water and agriculture and developing technology-based water management system will be: (i) Ministry of Water Resources, IRSA, PCRWR, and PMD at Federal Level; and (ii) Departments of Irrigation/Authority, Agriculture (OFWM), and Board of Revenue. It will be proper to make Ministry of Water Resources (IRSA) and Provincial Irrigation Department as the focal point for implementation of this project with inter-ministerial (Federal) and inter-departmental (Provincial) institutional arrangements. At the federal level, this coordination mechanism can be located in the Ministry of Water resources with the Federal Minister as its chair as IRSA and PCRWR are under this Ministry while the PMD is under Ministry of Defense and the provincial coordination mechanism may be located in Provincial Planning and Development Departments which has the convening power and will be in a better position for collaboration and coordination amongst concerned departments on regular basis. The Steering Committee, federal and provincial, may meet on bi-monthly basis or as the need arises during implementation of the project. This arrangement may be institutionalized to replicate the system to all provinces.
Approval of PC-I and Fund Flow
49.
The Schematic Process for approval of foreign funded projects, in accordance with the Executive Committee National Economic Committee (ECNEC) guidelines, is at 
50.
All parties and the lender has to decide about the establishment of Provincial and Federal Project Implementation Units in each implementing Ministry and Departments or one Project Coordination and Monitoring Unit at the federal level (PCMU). However, since the project will include provincial contributions, it will be proper to establish one PIU in each Province, the natural option would be the Provincial Planning and Development Department or Irrigation Department and one at the federal ministry (Water Resources). The design of the PIUs is proposed at Figure   Approval 
5.
The PIU will be responsible for regular reporting to the lender as well as the respective Planning and Development Department or the Planning Commission, as the case may be. The FAO/GCF will be responsible for preparing the Implementation Completion Report or the Project Completion Report after full implementation of the project. The Flow of Funds is reflected at Figure 6. 
51.
The payable federal taxes include GST and Custom Duties and other expenditures such as insurance of advanced technological equipment. Generally, the implementing agencies are responsible for payment of taxes and other expenditure on any procurement or imports from the counterpart funding and grant or loan portion is not expensed on such items. Alternately, the Implementing Agencies can collectively seek exemption from all taxes and duties through Economic Committee of the Cabinet (ECC) as the project is in the national interest geared towards water accounting, water conservation and appropriate water pricing through advanced technology. Since the project in some form or the other involve satellite technology to assess farm level water consumption and to measure evapotranspiration throughout Indus Delta, the Implementing Agencies must seek approval of concerned law enforcement agencies through the Ministry of Interior to avoid any complication at a later stage.
Contribution to Regulatory Framework and Policies
52.
The operationalization of on-line telemetry system, installation of acoustic water sensors in canals, water courses, installation of Evapotranspiration Monitoring System and establishing Agri-Climate Water Portal will need a clear policy and a regulatory framework before implementation of the project. It may also need clearance from Frequency Allocation Board through Ministry of Defense. Water and related testing Federal more than 1 million shallow and deep tube wells across the country, with almost 70 percent installed in Punjab. It has the highest reliance on groundwater for the reasons: (i) increasing deficit in the actual water requirements and canal water supply; (ii) availability of fresh recharged groundwater aquifers; and (iii) availability of cost effective technology for extraction. Currently, groundwater volumes extracted to be estimated around 60 MAF annually. However, there is no law in Pakistan to regulate extraction or recharge or pricing groundwater and the users are extracting water at will causing serious problems in many areas of the Punjab and Sindh.
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